Measurements of the concentration and size distribution of aerosol particles in the size-ranges of 0.5-20 µm and 16-700 nm diameters were made during six fog episodes over the south Indian Ocean. Observations show that concentrations of particles of all sizes start decreasing 1-2 hours before the occurrence of fog. This decrease is more prominent for coarse particles of > 1 µm diameter and continues until 10-20 minutes before the onset of fog when particle concentrations in all size ranges rapidly increase by one/two orders of magnitude in ∼ 20 minutes. Thereafter, concentrations of particles of all sizes gradually decrease until the dissipation of fog. After the fog dissipation, concentrations of coarse mode particles rapidly increase and restore to their pre-fog levels but concentrations of the Aitken mode particles decrease slowly and reach their pre-fog levels only after 1-2 hours. The net effect of fog is to change the bimodal size distributions of aerosols with a coarse mode at 1.0 µm and an accumulation mode at 40-60 nm to a power law size distribution. It is proposed that the preferential growth and sedimentation of the coarse mode hygroscopic particles in the initial phase cause a large decrease in the aerosol surface area. As a result, the low vapour pressure gases which were initially being used for the growth of coarse mode particles, now accelerate the growth rates of the accumulation and Aitken mode particles.
Introduction
Occurrence of fog significantly changes the characteristics of aerosols through several physical and chemical processes involving nucleation of water vapour on particles, the Brownian diffusion and coagulation of aerosols, interaction of aerosols and fog, efficiency of heterogeneous reactions, scavenging of aerosols by fog droplets during their sedimentation to the ground, etc., (e.g., Ulevicius et al 1994; Sasakawa and Uematsu 2002; Sasakawa et al 2003; Moore et al 2004) . Although, chemical properties of sea fog are rarely reported, size distribution measurements of the aerosol and fog particles can reveal about several aspects of the chemical properties and the physical and chemical processes involved in such events. The high-resolution data of ultrafine, fine and coarse aerosol particles obtained during the Pilot Expedition to Southern Ocean (PESO) and presented here provided an opportunity to understand the sequential changes in the aerosol characteristics that occurred during sea-fog episodes over the southern Indian Ocean.
Instrumentation
An Aerodynamic Particle Sizer (APS, TSI Model 3321) and a Scanning Mobility Particle Sizer (SMPS, TSI Model 3936) were used to measure the size distributions of particles in the size ranges of 0.5-20 µm and 16-700 nm diameters, respectively. The air sample was drawn through a 3-m long Teflon tube of 4 cm diameter fixed in a window of the first cabin from the bow side on the forecastle deck of ORV Sagarkanya. The tube was inclined at Vimlesh Pant et al 
45
• to the horizontal and its inlet faced the direction of motion of the ship. Inlet of the tube was located 2 m away from the body of the ship, 8 m downwind of bow of the ship and 10 m above the mean sea level. There was no tall structure to significantly distort the airflow between the inlet and bow of the ship. These efforts in positioning the tube were made in order to locate the inlet out of turbulent boundary layer created around the ship and collect the sample in free air. Other end of the tube terminated in a 30 × 15 × 15 cm reservoir box made out of galvanized iron sheet and fixed inside an air-conditioned cabin to keep it at a constant temperature. A fan fixed on a wall of the reservoir box sucked the air at 833 L min −1 which ensured an airflow of 11 ms −1 through the tube at all times. Comparatively large diameter of the Teflon tube reduced the diffusional losses of the particles to the walls of the tube. Since the flow rate in the tube and reservoir was much greater than the terminal velocity of the largest aerosol particle, particles would remain airborne and drift with the airflow, thus minimizing their loss by sedimentation or diffusion to the walls of the tube/reservoir. Moreover, the growth and loss of large hygroscopic particles by coagulation in the Teflon tube is not expected to be appreciable because the relative velocity between such large particles, say 10 µm in diameter, and smallest particles will be only 0.003 ms −1 . Moreover, particles will spend less than 0.1 s in the tube. Loss of particles in our experimental set-up is discussed in detail by Pant et al (2008 Pant et al ( , 2009 . Comparative measurements conducted in our observatory at Pune, India, with and without the Teflon tube and reservoir box attached to the systems showed that the total particle concentrations did not differ by > 8%, thus confirming that the tube and reservoir box made no appreciable change in the collection efficiency of the system.
Air samples for the APS and SMPS systems were drawn through individual silicon conductive tubes of 0.5 cm diameter fixed on one side of the reservoir box. Details of the experimental set-up including various sources of error and the measures taken to minimize the errors, are discussed in Pant et al (2008) .
The inlet tube was fixed 25 m upwind of the ship's smoke stack to minimize the chances of smoke from the ship's stack contaminating the sampled air. There was no other exhaust located on the upwind side of the sampling tube. An automatic weather station with its sensors fixed at 10 m above sea level, was used to make meteorological measurements.
Fog episodes
Six episodes of fog occurred south of 44
• S along the cruise route of the PESO during January 23 and March 31, 2004. Table 1 shows the approximate timings from visual observations and other details of episodes. In all events the relative humidity is > 87%, wind speeds are westerly and > 4.7 ms −1 and the sea surface temperature is lower by 0.6 to 2.2
• C than the overlying air showing that a warm moist air lies above a cold surface. Further, the 5-day backward trajectories drawn in figure 1 from HYSPLIT transport and dispersion model of NOAA Air Resource Laboratory, examined from approximately one hour before to one hour after the fog periods, did not change significantly except for the case of the forenoon on February 23, 2004 when the airmass arrived from 44.7
• S, 43.3 • E before, but from 31.6
• S, 72.7
• E after the fog period. On this day, altitude history of backward trajectories prior to ∼ 2.5 days before and after their arrival at Maitri, also differed significantly (figure 1). In all cases, however, the airmass remained of marine origin.
Results

Number size distribution of particles
In the following description, particles have been categorized in nucleation mode (d ≤ 0.02 µm), Aitken mode (0.02 < d < 0.1 µm), accumulation
